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Transmitted herein are the five Draft Management Plans requested by the
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Facility (LERF). Four of the five plans will also be included in the LERF
Part B Permit Application is to be submitted on June 28, 1991. The inspection
plan will not be included in the Part B.

The five plans included are:

1. Waste Analysis Plan - in the form of a draft of Chapter 3: Waste
Characterization, of the forthcoming Part B Permit Application.

2. Preparedness/Prevention Plans - in the form of a draft of Chapter 6:
Procedures to Prevent Hazards, of the forthcoming Part B Permit
Application.

3. Contingency/Emergency Plan - in the form of Chapter 7: Contingency Plan,
of the forthcoming Part B Permit Application.

4, Training Plan - in the form of a draft of Chapter 8: Personnel
Training, of the forthcoming Part B Permit Application.

5. Inspection Plan - in the form of a rough draft of the "Tank Farms Plant
Operating Procedure" (document number T0-670-030).

Transmittal of these plans closes an action item documented in the LERF Unit
Managers’ Meeting minutes.

BEST AVAILABLE COPY




91-EAB-D84

Mr. T. L. Nord 2o APR 3y 1991

If you have any questions regarding these pians, please contact

Mr. C. E. Clark of the U.S. Department of Energy, Richland Operations Office
on {509) 376-9333, or Ms. C. J. Geier of Westinghouse Hanford Company on
(509) 376-2237. .
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3.0 WASTE CHARACTERISTICS [C]

This chapter provides information on the chemical, biological, and
physical characteristics of the waste stored at the LERF. The waste consists
of a diTute mixed waste stream--the 242-A Evaporator process condensate. The
242-A Evaporator treats liquid mixed waste stored in DSTs and generates the
subject waste of this permit application. The waste is a process condensate
consisting of the aqueous portion of the treated waste, along with most
volatile substances and entrained nonvolatile substances removed from the
waste feed. The volatile substances consist of organic compounds, ammonia,
and radionuclides. The nonvoiatile substances consist of organic compounds,
inorganic salts, and radionuclides. The process condensate is stored at the
LERF until subsequent treatment in the effluent treatment system. The Double-
Shell Tank System Dangerous Waste Permit Application (DOE-RL 1991a) describes
the operation of the DST System, and the 242-A Evaporator Dangerous Waste
Permit Application (DOE-RL 1991b) addresses the operation of the
242-A Evaporator. A third Part B permit application will be prepared to
address the operation of the effluent treatment system.

The LERF stores process condensate from the 242-A Evaporator. A waste
analysis plan is provided to characterize the process condensate. Discussion
of waste characteristics refers to dangerous waste as defined by WAC 173-303.

" Details provided in this chapter include the following:

Chemical, biological, and physical analyses

Waste analysis plan

Additional requirements for wastes generated offsite

Additional requirements for ignitable, reactive, or incompatible waste

Land disposal restrictions.

3.1 éHEHICAL, BIOLOGICAL, AND PHYSICAL ANALYSES [C-1]

This section discusses the chemical, biological, and physical analyses
of the process condensate. To provide an understanding of the waste
characteristics of the process condensate, the different types of waste
treated in the 242-A Evaporator are discussed. The operation and practices
of the 242-A Evaporator also are discussed because the composition of
the process condensate depends on the operating conditions of the
242-A Evaporator.

Specific treatment objectives are established before the start of each
waste campaign. The objectives, including ones that determine the desired
waste characteristics of the process condensate that are within the safe
operating 1imits of the LERF liner system, are met through process control.
Topics discussed include the following:

e 242-A Evaporator waste feed
e 242-A Evaporator operation and practices
* Process condensate historical waste analysis

3-1
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Waste designation of process condensate

Containerized waste

Waste in tank systems

Waste in piles

Landfilled wastes

Waste incinerated and wastes used in performance tests
Waste to be land treated.

3.1.1 The 242-A Evaporator Waste Feed

The 242-A Evaporator treats mixed waste generated during the production
of special nuciear materials and research and development activities. The
waste is stored as alkaline liquids and solids in underground DSTs located
within the 200 East and 200 West Areas. The process condensate is generated
from treatment of waste taken from these DSTs.

Waste stored in the DST System and tréated by the 242-A Evaporator
includes the following:

¢ PUREX nonaging waste or Tow-Tevel waste
o Plutonjum Finishing Plant low-level processing waste supernate

e B Plant process and miscellaneous waste including cell drainage and
vessel cleanout waste :

e S Plant laboratory and decontamination waste
¢ T Plant spent decontamination solutions
e 300 Area laboratory waste
* 300 Area fuels fabrication waste (no longer generated)
e 400 Area laboratory waste
e 100-N dilute phosphate decontamination waste and 100 Area spent
fuel storage basin sulfate waste from ion exchange regeneration and
sand filter backwashing (no longer generated) -
e Single-shell tank (SST) salt well pumping waste.
Additional details on the waste streams and the bases for their
designation as dangerous waste are presented in the DST System permit
application.

3.1.2 The 242-~A Evaporator Operation and Practices

This section provides an overview of the operation and practices of the
242-A Evaporator. A detailed discussion of operation is provided in the

3-2
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242-A Evaporator permit application. The following information is included in
this section:

Process description

Process condensate contributors

Precampaign planning

Process monitoring and product verification sampling
Actions to be taken in the event of a process abnormality.

s S & & @

3.1.2.1 Process Description. The 242-A Evaporator uses evaporative
concentration to reduce the volume of DST waste. The unit is a forced
circulation, vacuum evaporation system. The major process components of
the 242-A Evaporator are the vapor-liquid separator, the reboiler, the
recirculation pump, the deentrainer pads, and the condenser system.
Figure 3-1 shows the process flow diagram for the 242-A Evaporator.

The 242-A Evaporator is a distillatijon unit that separates feed materials
into a stream or series of streams containing materials of differing
volatility. The general steps involved in the operation of the unit are as
follows.

¢ The temperature of the feed material is raised until the
constituents to be recovered are vaporized.

¢ The vapor is condensed to recover the vaporized constituents.

The process condensate flows into the condensate coliection tank
{TK-C-100) and is pumped to the LERF for storage.

3.1.2.2 Process Condensate Contributors. The process condensate stream is a
collection of the condensable materials carried over from the evaporation
process into the condensers. These materials collect in tank Tk-C-100 as
shown in Figure 3-2. A total of seven streams, three of which are from the
condensers, discharge to the process condensate collection tank. The seven
streams are:

Primary condenser

Intercondenser

Aftercondenser

Vesse] vent seal pot -~
Sampie return line

Decontamination solution

Fiex return line.

s 8 ¢ 0 & @

3.1.2.3 Precampaign Planning. At the start of each waste campaign, specific
treatment objectives are set in the form of desired compositions of the slurry
product and process condensate. One of the primary objectives is to ensure
the compatibility of the process condensate with the LERF liner system. Four
separate models--organic separation, vapor-1iquid equilibrium, inorganic
separation for nonvolatiles, and inorganic separation for ammonia--are used to
calculate the expected composition of the waste stream. The models are based
on well-known separation principles and historical performance records of the

3-3
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242-A Evaporator. Application of the models to known waste feed composition
and operating conditions helps determine whether the treatment specifications
can be met before actual treatment. Details of all the specific treatment
objectives and a discussion of the separation models are presented in the
242-A Evaporator permit application.

3.1.2.4 Process Monitoring and Product Verification Sampling. The
characteristics of the process effluent are controlled by operating limits set
at the 242-A Evaporator. The methods of controlling the 242-A Evaporator
treatment process include precampaign sampling and analysis, establishing
operating process control parameters, monitoring the process during the
campaign run, and taking process effluent verification samples. Effiuent
streams from the 242-A Evaporator include sturry product, process condensate,
vessel ventilation exhaust air, steam condensate, and used raw water. Each of
these streams is monitored and sampled to ensure that the 242-A Evaporator
treatment process is working as desired. The effluent streams and the
monitoring and sampling associated with the streams are presented in

Figure 3-3. The 242-A Evaporator process is monitored to quickly identify
process abnormalities and to ensure that the required waste treatment is
occurring. These monitoring procedures are summarized in the following
sections and are discussed in greater detail in Chapter 4.0 of the

242-A Evaporator permit application.

3.1.2.4.1 Process Abnormality Monitoring. Process abnormality
monitoring is performed primarily through monitoring of effluent streams.
These effiuent streams inciude the following:

Process condensate
Steam condensate

Used raw water
Vessel ventilation exhaust air.

Real-time monitoring consists of routing the effluent streams through
in-line radiation monitors. Detection of excess radiation levels in any of
the effluent streams serves as an early indicator of process abnormalities.
Additionally, the vessel ventilation exhaust air is sampled for ammonia and
organic emissiens.

3.1.2.4.2 MWaste Treatment Monitoring. Process parameters also are
monitored to ensura adequate waste treatment is achieved (i.e., organics are
separated from the inorganic waste constituents). The major equipment
components that are monitored to ensure adequate waste treatment are the
vapor-liquid separator, the condensers, and the vessel ventilation system.
The parameters monitored in the vapor-liquid separator include the waste
temperature, the waste feed rate, the slurry removal rate, the process
condensate generation rate, and the vapor-1iquid separator operating
temperature.

3.1.2.5 Actions to be Taken in the Event of a Process Abnormality. The
242-A Evaporator is monitored continuously during operation to detect process
abnormalities. Evidence that any of the process effluent streams are outside
of expected Timits results in stream diversion or process shutdown.

3-4
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The effluent streams are monitored to confirm that organic removal is
occurring in accordance with the precampaign process plan. Evidence that
organics are not being separated from the slurry stream, that excessive
quantities of inorganics or radionuclides are being carried over into the
process condensate, or that steam condensate or raw water is becoming
contaminated, results in these streams automatically being diverted to the
feed tank (241-AW-102) and the process being shut down. FolTowing process
shutdown, the reasons for the process abnormality will be investigated and
corrective actions or mitigative measures will be implemented before the
treatment process is restarted.

3.1.3 Process Condensate Historical Waste Analysis

As identified in Section 3.1.1, different types of waste feed are treated
in the 242-A Evaporator. Waste analysis data of the process condensate are
available for four waste feed types treated. Sampling information incliuding
sample location, number of samples per location, date, and time are presented
in Table 3-1; the analytical results for the four waste feed types treated are
presented in Table 3-2. Table 3-3 presents the analytical procedures employed
to test the samples. The analytical data represent 34 grab samples taken of
the process condensate between August 1985 and March 1989 at four sampling
Tocations. Ammonium jon, butyl alcohol, acetone, methyl ethyl ketone
(2-butanone), and tetrahydrofuran were detected in more than 20 of the 34
samples. The mean, 90 percent confidence interval limit (upper Timit of one-
tajled 90 percent confidence interval), and maximum concentrations, as well as
the standard deviation, are presented. For results below the detection limit,
the replacement methods used for statistical analysis also are presented. The
242-A Evaporator Process Condensate Steam-Specific Report (WHC 1990q)
discusses the results in greater detail.

Raw water from the 200 East Area is used in the operation of the
242-A Evaporator and is a contributor to the process condensate waste stream.
The pump seal water and deentrainment components basically are raw water
(Section 3.1.2.2) and are integral to the proper operation of the
242-A Evaporator. Comparison of the analytical data for all 34 process
condensate samples with respect to raw water samples is presented in
Table 3-4. Evaluation of the data indicates 43 analytes (10 inorganic and
33 organic) were detected in the process condensate that were not detected in
the raw water. Aluminum and total organic carbon were detected at one order
of magnitude greater in the waste stream than in the raw water samples.

3.1.4 Waste Designation of Process Condensate

The process condensate has been designated a dangerous waste per
WAC 173-303-070 with the following waste codes:

e F003 - Because of the presence of nonhalogenated spent solvents
dimetyl ketone and methyl isobutyl ketone

3-5
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e Q005 - Because of the presence of the nonhalogenated spent solvent
methyl ethyl ketone (2-butanone)
e WT02 - Because of the concentration of ammonia.

According to Ecology reguilations, a waste is dangerous if it satisfies
one or more of the following designation categories:

¢ Dangerous Waste Lists (WAC 173-303-080)
Dangerous Waste Criteria (WAC 173-303-084)
¢ Dangerous Waste Characteristics (WAC 173-303-090).

The three designation requirements are discussed in the following
paragraphs. The waste was designated through evaluation of both process
information and sampiing data. Processes were reviewed and compared with the
discarded chemical products Tist and the dangerous waste source list. The
process evaluation included a review of the following information sources:

Material Safety Data Sheets

Hanford Site Emergency and Hazardous Chemical Inventory Report
Operating procedures

Process chemical inventories

Physical inspections, where possible.

Sampling data were used as screening tools to enhance and to support the
results of the process evaluation. This screening compared the results of the
sampling data with the waste 1ists contained in WAC 173-303-9903 and
WAC 173-303-9904. If a constituent was cited on one or both of these lists,
an engineering evaluation was performed to determine if the constituent had
entered the waste stream as a discarded chemical product or as a dangerous
waste source.

Screening organic constituents is a relatively simple procedure because
organic compounds can be specifically identified through.chemical analysis.
However, inorganic compounds are not readily identified through chemical
analysis, only the cation and anion components. A procedure was developed for
combining anion and cation data to identify possible inorganic compounds.

This screening procedure is described by Jungfleisch (1990) and is intended to
be a tool in the evaluation of the process condensate according to the Ecology
Dangerous Waste Lists criteria and characteristics. The listing of inorganic
substances developed by this screening procedure is not intended to be a

de facto indication that the substance was discharged to the waste stream,
only that the specific cations and anions are present. The right physical
conditjons must exist for a certain inorganic compound to be present; this
screening procedure cannot predict such conditions.

3.1.4.1 Dangerous Waste Lists. According to Ecology regulations, a Tisted
waste is defined as a dangerous waste if it either (1)} contains a discarded
chemical product (WAC 173-303-081) or (2) originates from a dangerous waste
source (WAC 173-303-082). An initial evaluation of chemical inventories and
analytical results indicates that the process condensate does not contain
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discarded chemical products. However, the following five listed sglvents from
dangerous sources may be present in the process condensate:

Acaetone (F003)

Butyl alcchol (F003)

Methyl ethyl ketone {(2-butanone} (F00S)
Methyl isobutyl ketone (F003)

Pyridine (F005).

The process condensate contains listed waste sources. These sources are
identified as spent nonhalogenated solvents (F003 and F005). The designation
is discussed in greater detail in the following paragraphs. A further
discussion of the process condensate designation is provided in the
242-A permit application Appendix 3B.

3.1.4.1.1 Acetone. Acetone was used in the laboratories to dry
glassware and could have been disposed of, through drains, to the Tank Farms.
Acetone was detected in all 34 samples of process condensate. The average
concentration of acetone in these samples was 980 parts per billion. Acetone
was detected in process condensate from 242-A Evaporator processing of ammonia
scrubber feed, cladding removal waste, salt well feed, and during Tinked feed
runs. Acetone in the form of a discarded chemical product has not been

_discharged to the Tank Farms. However, acetone as a spent solvent was

determined to be present in the DSTs. Consequently, the process condensate is
an F003 waste by applying the 'derived-from' rule [WAC 173-303-070(2){a)].

3.1.4.1.2 Butyl Alcohol. Butyl alcohol is an impurity and degradation
product from tributyl phosphate used in the PUREX Plant. It was detected in
30 of the 34 samples at an average concentration of 9,800 parts per billion
(9.8 parts per million). Butyl alcohol was detected in process condensate
from the processing of ammonia scrubber feed, cladding removal waste, salt
well feed, and during linked feed runs. It is not known to be a discarded
chemical product or a spent solvent.

3.1.4.1.3 Methyl Ethyl Ketone (2-butanone). Methyl ethyl ketone
(2-butanone) was detected in 25 of the 34 samples at an average concentration
of 51 parts per biliion. It was detected in process condensate from the
processing of ammonia scrubber feed, cladding removal waste, salt well feed,
and during linked feed runs. Methyl ethyl ketone (2-butanone) was used in the
reduction-oxidation (REDOX) process, and is determined to be a~spent solvent
discharged to the DSTs. Consequently, process condensate is an F005 waste by
applying the 'derived-from' rule [WAC 173-303-070(2)(a)].

3.1.4.1.4 Methyl Isobutyl Ketone. Methyl isobutyl ketone (hexone) was
detected in 10 of 34 sampies at an average concentration of 11 parts per
billion. Hexone was detected in process condensate from the processing of
cladding removal waste and salt well feed, as well as during linked feed runs.
Between 1951 and 1966, the REDOX Plant used a distillation process to clean
hexone for reuse in the solvent extraction process. The hexone was first
washed with sodium carbonate to remove the radiation-produced degradation
products, and distilled to remove the water that had disselved in it during
washing. The water left behind was combined with the high-level waste stream

3-7
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for final steam stripping in the REDOX Plant waste concentrator. This step
recovered any hexone dissolved in the high-level waste stream or in water from
the distillation process. After steam stripping, the concentrated high-Tevel
waste was sent to boiling waste SSTs in the 241-S and 241-SX Tank Farms.

The high-level concentrate is considered a secondary waste from the
hexone recovery process. The hexone recovery process was used to recover an

- F003 solvent. Hexone is not known to be a discarded chemical product. The

content of the DSTs is a listed waste by applying the mixture rule
[40 CFR 261.3(a){(2)(iii)]. Consequently, the process condensate is an F003
waste by applying the 'derived-from' ruie [WAC 173-303-070(2)(a)].

3.1.4.1.5 Pyridine. Pyridine was detected in 1 of 34 samples at a
concentration of 550 parts per billion. Pyridine was detected in process
condensate from a linked feed run. Pyridine was not used in Hanford Site
chemical processing. Therefore, it is neither a discarded chemical product or
a spent solvent.

3.1.4.2 Dangerous Waste Criteria. According to the Ecology regulations, a
waste is defined as a dangerous waste if the waste satisfies one or more of
the following criteria categories:

¢ Toxic dangerous waste
s Persistent dangerous waste
e C(Carcinogenic dangerous waste.

A review of existing processes and analytical data indicated the process
condensate is not a persistent or carcinogenic dangerous waste. However, it
has been determined to be a toxic dangerous waste. Table 3-5 summarizes the
calculations for the toxic dangerous designation of process condensate.
Because halogenated hydrocarbons and polycyclic aromatic hydrocarbons were
not detected, the process condensate is not a persistent dangerous waste.
Table 3-6 summarizes the calculations for the carcinogenic compounds. The
designation procedures used analyte concentrations that were calculated as the
upper T1imit of the one-sided 90 percent confidence interval.

The toxic dangerous waste designation was determined by following the
procedure set forth in WAC 173-303-084(5). The procedure calculates the
equivalent concentration percentage of the waste stream. As defined in
WAC 173-303-9906, a waste stream is a foxic dangerous waste if the calcuiated
equivalent concentration percent sum of all applicable constituents is greater
than 0.001 percent. Forty-seven substances associated with toxic categories
were jdentified as potential constituents of the process condensate. These
47 substances contribute to the caiculated equivalent concentration percent
sum. Of these substances, ammonia is the largest contributor to the
equivalent concentration percent sum. The calculated equivalent concentration
percent sum of the process condensate varies between 0.000093 percent and
0.00108 percent. The high end of this range exceeds the designated 1imit of
0.001 percent, and therefore, the process condensate is a toxic dangerous
waste (WT0Z2).
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The carcinogenic dangerous waste designation was determined by following
the procedure set forth in WAC 173-303-084(7). Three substances potentially
present in the process condensate were determined to be carcinogenic chemical
compounds. These are cadmium chloride, nickel (II) hydroxide, and
n-nitrosodimethylamine. Because none of the compounds exceeded 0.0l percent,
and the sum was less than 1.0 percent of the waste quantity, the waste is not
a carcinogenic dangerous waste.

3.1.4.3 Dangerous Waste Characteristics. Ecology requlations define a waste
as dangerous waste if it js ignitable, corrosive, reactive, or toxic as
measured by the toxicity characteristic leaching procedure (TCLP)

(WAC 173-303-090). Evaluation of process and analytical data indicated the
process condensate is not designated as a characteristic waste (Table 3-7).
The rationale is discussed in the following sections.

3.1.4.3.1 Ignitabiiity. The process condensate is a dilute aqueous
waste. Although flash point testing was not performed, the waste is not
expected to be ignitablie. Dissolved nitrate is present in the waste but at
very Tow levels. According to the description of ignitable properties in
WAC 173-303-090, a waste is ignitable if defined as an oxidizer. The
regulation 49 CFR 173.151 states the following:

"An oxidizer for the purpose of this subchapter is a substance such
as a chlorate, permanganate, inorganic peroxide, or a nitrate, that
yields oxygen readily to stimulate the combustion of the organic
matier.”

Nitrate is an example oxidizer. However, nitrate is in the waste in such
a dilute form {average of 2.8 parts per miliion), it is not expected to

stimulate the combustion of organic matter. The requirement for nitrate to be
present in a concentration and form to warrant the ignitable characteristic
designation is supported in the Federal Register (52 FR 22520) that states the
following:

“In other words, the presence of any amount of the above substance
does not indicate that a material is an oxidizer, rather one or more
of these substances must be present in a quantity sufficient to
yield oxygen and stimulate combustion.”

The only-chemical in an aqueous mixture similar to nitrate that has a
concentration limit set for oxidizer c¢lassification is nitric acid. In the
49 CFR 173.101 "Hazardous Materials Table," nitric acid is given an
oxidizer hazard class when the concentration exceeds 40 weight percent
(i.e., 400,000 parts per miilion). Using this limit as a basis, the waste
does not exhibit the characteristic of ignitability due to the presence of
an oxidizer.

Furthermore, an ignitability index was calculated for the samples based
on the sum of the percent concentrations of all ignitable contributors in the
waste. Pure substances with a flash point less than 140 °F were considered
ignitable. Using best professional judgment, samples with an ignitability
index below 1 percent were not considered ignitable.

3-9

910422.1119



DRAFT

(oo I N e WS RN FL I oh B o)

DOE/RL-90-43, REV. 0
04/10/¢1

One or more chemical compounds potentially present in the process
condensate are ignitable substances. The value of the index calculated from
these constituents is between 0.000192 percent and 0.00786 percent, well belcw
the 1 percent threshold level. Therefore, the process condensate is not an
ignitable waste,

3.1.4.3.2 Corrosivity. Measurements of pH for the different waste
types ranged from 9.72 to 10.83. For process condensate to be corrosive
dangerous waste [WAC 173-303-090(6)], the pH must be less than 2 or greater
than 12.5. Process condensate is, therefore, not a corrosive dangerous waste.

3.1.4.3.3 Reactivity. For process condensate to be a reactive dangerous
waste [WAC 173-303-090(7)], it must: (1) readily undergo violent chemical
change; (2) react violently or form potentially explosive mixtures with water;
(3) generate toxic fumes when mixed with water or in the case of cyanide or
sulfide bearing waste, when exposed to mild acidic conditions; (4) explode
when subjected to a strong initiating force; (5) explode at normal
temperatures and pressures; or (6) fit within the U.S. Department of
Transportation forbidden explosives, Class A explosives or Class B explosives
definitions. The process condensate is a dilute aqueous waste stream and
clearly does not meet definitions (1), (2), (4), {5), or (6). Analysis was
performed to determine the cyanide and sulfide concentrations, and whether the
process condensate contains quantities of cyanide or sulfide to generate
sufficient toxic gases to threaten human health or the environment. The
unofficial threshold levels, as stated in SW-846 (EPA 1986a), for hydrogen
cyanide gas and hydrogen sulfide gas are 250 milligrams per kilogram and 500
miltigrams per kilogram, respectively. From the analytical results, cyanide
was not detected in any of the samples. Only one sample showed a total
sulfide concentration of 14 milligrams per kilogram, which is equivalent to
14.9 milligrams per kilogram of hydrogen suifide. The process condensate is,
therefore, not a reactive dangerous waste.

3.1.4.3.4 Toxicity. The process condensate is a toxic dangerous waste
if contaminant results from TCLP testing exceed the 1imits set in
WAC 173-303-090(8)(c). In the absence of specific TCLP test results, total
analyte concentrations were used. Four analytes with concentrations above
detection limits are on the TCLP toxic 1ist and were found in the waste. The
process condensate is not a toxic dangerous waste because none of the total
analyte concentrations exceeded the TCLP toxic threshold levels. The levels
in leachate derijved from the TCLP are not expected to be greateyr than the
total analyte concentrations.

3.1.5 Containerized Waste [C-la]
Operation of the LERF does not involve the storage of dangerous waste in

containers. Therefore, the requirements of this section are not applicable to
the LERF.
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3.1.6 Waste in Tank Systems [C-1Db]

Operation of the LERF does not involve the storage of dangerous waste in
tanks. Therefore, the requirements of this section are not applicable to the
LERF.

3.1.7 Waste in Piles [C-1c]

Operation of the LERF does not involve the placement of dangerous wastis
in piles. Therefore, the requirements of this section are not applicable to
the LERF.

3.1.8 tLandfilled Wastes [C-1d]

Operation of the LERF does not involve the placement of dangerous waste
in landfills. Therefore, the requirements of this section are not applicable
to the LERF.

3.1.9 Waste Incinerated and Wastes Used in Performance Tests [C-le]

Operation of the LERF does not involve the incineration of dangerous
waste. Therefore, the requirements of this section are not applicable to the
LERF.

3.1.10 Waste to be Land Treated [C-1f]

Operation of the LERF does not involve the land treatment of dangerous
waste. Therefore, the requirements of this section are not applicable to the
LERF.

3.2 WASTE ANALYSIS PLAN [C-2]

The primary objective of the waste analysis plan is to characterize the
process condensate stored in the LERF to verify the process condensate is
compatible with the liner system. The LERF does not store ignitable,
reactive, or incompatible waste. Therefore, it is not necessary for this
waste analysis plan to address waste-to-waste compatibility. Chapter 4.0,
Section 4.4.5.1.1, discusses the Jliner compatibility test results and complete
results are presented in Appendix 4C.

During precampaign planning at the 242-A Evaporator, the safe operating
1imits of the LERF liner system are considered in developing specific
treatment objectives (specifications). The 242-A Evaporator is operafed to
ensure the process condensate complies with the treatment specifications.
Composite samples of the process condensate are collected using a flow
proportional sampler before discharge to the LERF. Results of the analyses
are used to verify that process condensate complies, at the point of
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discharge, with the treatment specifications established during precampaign
planning. Details of precampaign planning, treatment specifications, and the
waste analysis plan for the process condensate are presented in the

242-A Evaporator permit application.

This section discusses the waste analysis approach for characterization
of process condensate, and provides information on the following topics:

s Analytical parameters, methods of analysis, and ratianale for
selection

e Sampling program including operation of the sampler, sampling
frequency, procedures for sample collection, required volumes,
preservation techniques, and holding times

¢ Data analysis and reporting requirements
¢ Health and safety program for field personnel

e (uality assurance program including field and Tlaboratory quality
assurance and quality control procedures.

3.2.1 Analytical Parameters and Methods [C:2a, C-2b]

The analytical parameters are selected to accomplish the objective of
waste analysis. These parameters, along with the approved methods of analysis
and the rationale for selection, are presented in Table 3-8. The analytical
methods are based on approved methods (per WAC 173-303-110) cited in the
sources listed in Table 3-8. The specific analytical methods are referenced
by the procedure number found in the associated testing method document.

The parameters were selected using the following criteria:

¢ Presence in the process condensate based on historical waste analysis,
or potential presence in the process condensate based on process
avaluation, and

¢ Potential adverse affects on the liner system as indicated in
published Tliterature and/or manufacturer specificatians.

Beta activity, ammonium jon, and volatile organics such as acetone,
carbon tetrachloride, methyl ethyl ketone (2-butanone), methyl isobutyl ketone
(hexone), 2-propanol, and tetrahydrofuran could compromise the integrity of
the liner system at concentrations that are much higher than expected in the
process condensate. Based on compatibility testing results (Chapter 4.0,
Section 4.4.5.1.1), the levels of these parameters in the process condensate
do not compromise the liner system. However, the levels are tracked for the
purpose of verification.

910422.1119
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3.2.2 Sampling Program [C-2¢, C~2d]

Collection of samples representative of the variability of the waste in
the LERF is required for proper waste characterization. Sample risers located
in each LERF basin (Drawing H-2-79591 in Appendix 4B) are used to collect
samples. The rationale for the sampling program, sampling frequency,
description of the sample risers, the operation of the sampler, procedures for
sample collection, required volumes, preservation techniques, and holding
times are presented in the following paragraphs.

The sampling program accounts for the potential variability of waste
composition in the LERF. Although the waste is a dilute aqueous waste stream,
process condensate from different feed types is commingled. Process
condensate is discharged into each basin via a single pipe per basin, and
mixing occurs primarily from the action of discharge. The possibility of
solids precipitation could exist. Organic phase separation, aithough
unlikely, could occur. Spatial and depth variations within each basin could
develop. The sampling program is designed to ascertain any spatial and depth
variations at the outset. Subsequent routine rounds of sampling are designed
according to results from the initial round of sampling.

Ideally, to achieve a representative characterization of the process
condensate, muitiple samples should be collected from randomly chosen
locations and depths. However, fixed sampling Tocations had to be chosen
for the LERF because random sampling is infeasible. The SW-846 methods
(EPA 1986a) do not offer specific guidance on the initial sampling strategy
for waste streams without historical in-basin data, as is the case with
process condensate stored in the LERF. To determine the number of sampies to
adequately characterize basin contents, a statistical method of analysis known
as hierarchical or nested analysis of variance (ANOVA) was employed. The
analysis indicated a total of nine random locations throughout each basin and
five depths at each location are necessary for initial characterization.
Operational constraints and characteristics of the waste were considered to
further refine the sampling program.

The LERF is a covered waste management unit. It is impractical to 1ift
the covers of the basins for sample collection. From a health and safety
standpoint, the increased risks to fieid personnel from the removal of the
covers are not justified. Therefore, the use of random sample Jocations is
infeasiblie. Instead, sample risers with fixed locations are used. Drawing
H-2-79592 in Appendix 4B provides a schematic of a typical sample riser. The
sample risers are consiructed of 6-inch (152 millimeter) pipe extending the
entire depth of each basin. The pipe is similar to a gas collection pipe and
is slotted from the maximum water level at the top to the bottom of each
basin. The pipes are laid on the sides of each basin and supported by two
3-inch (76 millimeter) HDPE pipe filled with concrete grout, one on each side.
The sTotted pipe allows for representative sample collection at different
depths in each basin. Eight sample risers are provided in each basin, spaced
along the sides. In addition, a ninth sampling Tocation is provided through
an access hatch in each basin cover at the center of the basins. Locations of
these sampling points are shown in Drawing H-2-79591 in Appendix 48.
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According to the hierarchical analysis of variance method, five random
depths at each sample location are necessary to characterize the potential
vertical variability of the LERF process condensate. However, existing
knowledge of process condensate constituents and their propensity to partition
into a density gradient, producing stratification of basin contents, can be
used to reduce the number of samples required to characterize the vertical
profile of the stored waste. Based on the solubility products of the
constituents of process condensate, it was determined that stratification is

. unlikely. If stratification were to occur, only three layers wouild be

present. The top of the fluid column would consist of organics that are less
dense than water, the middle layer would consist of a mixture of the process
condensate, and the bottom would consist of precipitation solids and/or denser
organics. Thus, samples taken from thrée depths instead of five at each
sample port are sufficient to provide in-basin characterization of the waste.

In the first round of sampiing, grab samples are collected from the
eight sample risers at three specified depths. The exact number of locations
and depths to be sampled in subsequent routine rounds of sampling depends on
analysis of the first round of results. The number of locations may be
reduced if the process condensate in the LERF is determined to be homogeneous,
and the number of depths could be reduced if stratification does not occur.
Sampling at the basin centers could be included in subsequent sampling rounds
if initial results demonstrate statistically significant aereal variation in
the waste. The sampling program at the LERF is summarized in Table 3-9.

‘The sampling program is repeated on the following basis:

e Basins actively receiving process condensate--at one-half capacity
[i.e., 3.25 million gallons (12.3 million iiters)] and full capacity
[i.e., 6.5 million gallons (24.6 mitlion liters)], or every 6 months,
whichever comes first. The capacity is based on flow totalizer
readings taken at a flow-proportional composite sampler located in the
242-A Evaporator ’

e« Basins that are full--every 6 months.

The sampling frequency is based on several considerations. Proper
operation of the 242-A Evaporator is complex, and the feeds are processed on a
batch basis, or by waste campaign. Therefore, the waste generation rate for
any given -oeriod of time is not expected to be the same. From historic
records between 1985 and 1988, the 242-A Evaporator generated annually
between 8.8 million gallons (33.3 million liters) and 12.4 million gallons
(46.9 million Titers) of process condensate (WHC 1990g). Although the
generation rate is expected to be less than historic generation rates, the
exact generation rate is varied depending on operating conditions of the
242-A Evaporator and mission objectives. Each basin has a capacity of
6.5 million gallons (24.6 million liters), and each basin is expected to fill
up between 6 and 18 months. For basins actively receiving process condensate,
sampling frequency based on both capacity and time is required. As discussed
previously, if stratification does occur, it would develop over time, such as
over a 6-month period. If the generation rate is greater than expected, it
would be appropriate to obtain samples from each basin at haif and full
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capacities. For basins already filled with process condensate, sampling
frequency based on time only is required.

A portable sampler equipped with a peristaltic pump is used to sample the
waste. It has a maximum 1ift capacity of 26 feet (8 meters), which is
adequate to withdraw samplies from the bottom of each basin. Teflon* tubing
is Towered to the bottom of the sample riser to collect the first sample. The
tubing is raised to the appropriate heights for the next two samples collected
from the middie and the top of the water column. The tubing is flushed with
source 1iquid at the specified depth before the collection of each sampie.
Each sample is taken by filling a glass bottle with approximately 1.7 liters
of process condensate and immediately transferring the sample to the
appropriate bottles. Required volumes, preservation techniques, and holding
times of the different par